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DETAILED ACTION 

1 • Preliminary Amendment 

The Preliminary amendment filed on Aug. 30, 2004 is approved. 

Claim Rejections - 35 USC § 102 

2. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 1 02 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

3. Claims 1-3, 14 are rejected under 35 U.S.C. 102(b) as being anticipated by 
Fiedler [US 5,726,588]. 

Regarding claim 1 , Fiedler teaches an apparatus shown in Fig. 2, comprising: 
a first differential output driver (transistor M1) [Fig. 1] to provide a single ended 

output voltage (42a) in response to an input voltage (38a); 

a second differential output driver (transistor M2) [Fig. 1] to provide a single 

ended output (42b) in response to an input voltage (38b), the first output voltage (OUT) 

and the second output voltage representative of the positive and inverted input voltage 

[Fig. 2]; and 

a feedback circuit (36) to monitor the first and second output voltages and apply 
a bias voltage to at least one of the first and second output drivers to vary the point 
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where the first and second output voltages cross-over as the input voltage changes 
from a first to a second level [col. 4, lines 1 1-39]. 

Regarding claim 14, Fiedler teaches a method comprising: 

measuring a difference between a voltage at which output voltage signals of first 
and second drivers of a differential signal transceiver cross-over and a voltage point 
substantially equidistant (i.e. midpoint) between maximum and minimum output 
voltages [Figs. 3a-3d; col. 4, line 11 to col. 5, line 5]; 

providing a correcting bias voltage proportional to a difference (i.e. offset) 
between the cross-over voltage and the equidistant voltage (i.e. midpoint voltage) 
[ col. 4, lines 11-19]; and 

applying the correcting bias voltage to the differential drivers to vary the voltage 
point where the first and second output voltages cross-over [col. 4, lines 20-29]. 

Regarding claim 2, Fiedler further teaches the apparatus, wherein the correcting 
bias voltage forces the first and second output voltages to cross-over at a point 
substantially equidistant between maximum and minimum output voltages of the first 
and second differential drivers [Figs. 3a-3d; col. 4, lines 10-29; col. 4, line 59 to col. 5, 
line 6]. 



Regarding claim 3, Fiedler further teaches the apparatus, wherein the first and 



Application/Control Number: 10/612,290 Page 4 

Art Unit: 2646 

second output drivers are connected to provide positive and negative outputs to positive 
and negative conductors of a transmission cable [Fig. 2; col. 3, line 43 to col. 4, line 4]. 

Claim Rejections - 35 USC § 103 

4. The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

5. Claims 4-12, 15-24 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Fiedler as applied to claim 5 above. 

Regarding claim 4, Fiedler further teaches the apparatus, wherein the feedback 
circuit (36) further includes at least one capacitor (72) . 

Although Fiedler teaches using feedback circuit (36) for converting the charge of 
a capacitor into the correcting voltage [Fig. 4; col. 7-27; Figs. 3a-3d; col. 4, lines 40-65], 
he does not teach expressly a specific method to place a charge, such as using a linear 
or non-linear method. 

However, it would have been obvious to one of ordinary skill in the art at the time 
the invention was made to place a charge in a linear way such as a charge proportional 
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to a difference between an actual cross-over voltage of the first and second output 
drivers and the equidistant cross-over voltage (i.e. midpoint voltage) onto the capacitor 
in order to linearly adjust the cross-over voltage subject to circuit, system and design 
constraints. 

Claim 15 is essentially similar to claim 4 and is rejected for the reasons stated 

above. 

Regarding claim 5, Fiedler further teaches the apparatus,, wherein the at least 
one capacitor includes a first (72) and second (78) capacitor, wherein the feedback 
circuit (36) places a charge proportional to a difference between the actual cross-over 
voltage and the equidistant cross-over voltage onto the first and second capacitors, and 
wherein the first capacitor supplies a correcting voltage to at least one pull-up bias 
circuit in the output drivers, and the second capacitor supplies a correcting voltage to at 
least one pull down bias circuit in the output drivers [Fig. 4; col. 5, lines 7-54]. 

Although Fiedler teaches using feedback circuit (36) for converting the charge of 
a capacitor into the correcting voltage [Fig. 4; col. 7-27; Figs. 3a-3d; col. 4, lines 40-65], 
he does not teach expressly a specific method to place a charge, such as using a linear 
or non-linear method. 
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However, it would have been obvious to one of ordinary skill in the art at the time 
the invention was made to place a charge in a linear way such as a charge proportional 
to a difference between an actual cross-over voltage of the first and second output 
drivers and the equidistant cross-over voltage (i.e. midpoint voltage) onto the capacitor 
in order to linearly adjust the cross-over voltage subject to circuit, system and design 
constraints. 

Regarding claim 6, Fiedler further teaches the apparatus,, wherein the feedback 
circuit (36) applies the correcting voltage to increase a drive strength of the pull-up bias 
circuit (70) and/or to decrease a drive strength of the pull-down bias circuit (84) if the 
actual cross-over voltage is lower than the equidistant cross-over voltage [Fig. 4; col. 5, 
lines 7-40]. 

Regarding claim 7, Fiedler further teaches the apparatus, wherein the feedback 
circuit (36) applies the correcting voltage to decrease a drive strength of the pull-up bias 
circuit (70) and/or to increase the pull-down bias circuit (84) if the cross-over voltage is 
higher than the equidistant cross-over voltage [Fig. 4; col. 5, lines 7-40]. 

Claims 16, 17 and 21 are essentially similar to claims 5-7 and are rejected for 
the reasons stated above. 



Regarding claim 8, Fiedler further teaches the apparatus,, wherein the first 
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capacitor (78) provides a correcting voltage to a gate of a PMOS (i.e. P-channel ) 
transistor in the pull-up bias circuit, and wherein the second capacitor (72) provides a 
correcting voltage to a gate of an NMOS (N-channel) transistor in the pull-down bias 
circuit [col. 2, lines 3-19; col. 5, line 41-54; col. 7, lines 33-37]. 

Claim 18 is essentially similar to claim 8 and is rejected for the reasons stated 

above. 

Regarding claim 9, Fiedler further teaches the apparatus,, further including: a 
differential receiver (32) for detecting a cross-over voltage transition on the differential 
interface, the differential receiver having a first output [Fig. 2]; a single-ended receiver 
for detecting rail-to-rail transitions on the positive conductor, the receiver for the positive 
conductor having a second output [Fig. 2; col. 1, line s17-35]; a single-ended receiver 
for detecting rail-to-rail transitions on the negative conductor, the receiver for the 
negative conductor having a third output [Fig. 2]. 

Since Fiedler teaches adjusting charges on capacitor (72) and (78) to bring the 
cross-over voltage [Fig. 4; col. 5, line 41 to col. 6, line 17; col. 7, line 51 to col. 8, line 
10], it would have been obvious to one of ordinary skill in the art at the time the 
invention was made to apply some procedures such as, if the cross-over voltage is 
lower than the equidistant voltage, charge on the first capacitor is reduced while the first 
output is high and the second output is low and/or charge on the second capacitor is 
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reduced while the first output is low and the third output is low, in order to optimally 
adjust the cross-over voltage subject to circuit, system and design constraints. 

Regarding claims 10-11, the limitations are shown above. 

Claim 20 is essentially similar to claim 1 1 and is rejected for the reasons stated 

above. 

Regarding claim 12, Fiedler teaches the apparatus, wherein the switches include 
transmission-gate switches [Fig. 4; col. 5, line 7 to col. 6, line 55]. 

Regarding claim 22, Fiedler further teaches the apparatus, wherein measuring 
includes: measuring a cross-over transition on positive and negative conductors of a 
transmission cable with the differential signal transceiver; measuring a rail-to-rail 
transition on the positive conductor of the transmission cable ; measuring a rail-to-rail 
transition on the negative conductor of the transmission cable; and wherein producing a 
net charge includes switching a charge onto the capacitor when there is a mismatch in 
transition times [Figs. 2, 3a-3d; col. 4, lines 5 to col. 5, line 6] 

Regarding claims 23-24, the limitations are shown above. 
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Regarding claim 19, Fielder further teaches the method, wherein the net charge 
produced is zero) when the cross-over voltage matches the equidistant voltage (i.e. 
midpoint voltage) [col. 5, lines 41-54]. 

6. Claim 13 is rejected under 35 U.S.C. 103(a) as being unpatentable over the 
combination of Haq and Fiedler as applied to claim 1 above, and further in view of 
Varma et al [US 6,946,904 B1]. 

Regarding claim 13, the combination of Haq and Fiedler does not teach 
expressly a transceiver having a USB interface. 

Varma et al a transceiver, wherein the transceiver circuit is an interface to a 
universal serial bus (USB) [Figs. 1 , 4; col. 2, lines 3-18; col. 2, line 59 to col. 3, line 46; 
col. 7, lines 44-52] 

At the time of the invention, it would have been obvious to a person of ordinary 
skill in the art to combine the teachings of Varma et al with Komarek et al and Haq in 
order to protect transceivers from over-voltages [Varma et al; col. 2, lines 17-18]. 

7. Claims 25-31 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Haq [US 6,430,606 B1] in view of Fiedler [US 5,726,588]. 
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Regarding claim 25, Haq teaches a system shown in Figs 22A and 22B, 
comprising: 

a transceiver (2200) interface coupled to a differential communication bus, the 
transceiver interface having a differential cross-over voltage of a magnitude between 
high and low transceiver output voltages [Figs. 21, 22A-22C, 23A-23B; col. 20, line 27 
to col. 21, line 15]; and 

a transceiver controller (2502) in communication with the transceiver interface 
[Figs. 24-26; col. 21, line 18 to col. 24, line 8]. 

Although Haq teaches a crossover voltage [col. 10, line 50 to col. 1 1 , line 5; col. 
12, lines 30-53], he does not teach expressly a cross-over lock feedback circuit to 
correct deviations of the cross-over voltage. 

Fiedler teaches a cross-over lock feedback circuit (36) to correct deviations of the 
cross-over voltage from a voltage point equidistant between maximum and minimum 
output voltages of the transceiver (32) [Figs. 1-2, 31-3d; col. 4, line 5 to col. 5, line 6]. 

At the time of the invention, it would have been obvious to a person of ordinary 
skill in the art to combine the teachings of Fiedler with Haq in order to provide a cross- 
over voltage adjustment to an optimum level [Fiedler; col. 4, lines 24-39]. 

Claim 29 is essentially similar to claim 25 except for a processor in 
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communication with the transceiver controller; and a DRAM memory in communication 
with the processor. Haq further teaches a processor (i.e. a master or memory controller 
1305) in communication with the transceiver controller 2502 [Figs. 13A, 22C] ; and a 
DRAM memory in communication with the processor [col. 6, lines 1 1-26; col. 13, lines 
24-44; col. 13, line 66 to col. 14, line 60]. 

Regarding claim 26, Fiedler further teaches the system, wherein the transceiver 
interface includes at least one transceiver driver coupled to the cross-over lock 
feedback circuit [Fig. 2], the driver having a pull-up circuit (70) and a pull-down circuit 
(84) [Fig. 4; col. 5, lines 7-40; col. 2, lines 3-30]; and wherein the feedback circuit (36) 
feeds back a correcting voltage to the driver to adjust the pull-up and/or pull-down of the 
driver to correct the cross-over voltage [Fig. 4; col. 4, lines 1 1-58]. 

Claim 30 is essentially similar to claim 26 and is rejected for the reasons stated 

above. 

Regarding claim 27, Fiedler further teaches the system, wherein the cross-over 
lock feedback circuit (36) produces a charge in proportion to a difference of the cross- 
over voltage from the equidistant voltage (i.e. midpoint voltage) to provide the 
correcting voltage [ col. 4, lines 1 1-19]. 
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Claim 31 is essentially similar to claim 27 and is rejected for the reasons stated 

above. 

Regarding claim 28, Haq further teaches the apparatus , including: a differential 
receiver (210) for detecting a cross-over voltage transition on the differential interface, 
the differential receiver having a first output [Fig. 6B]; a single-ended receiver (405) for 
detecting rail-to-rail transitions on the positive conductor, the receiver for the positive 
conductor having a second output; a single-ended receiver (405) for detecting rail-to- 
rail transitions on the negative conductor [Fig. 4 ], the receiver for the negative 
conductor having a third output [Fig. 4; col. 7, line 49 to col. 8, line 60].] 

Although Haq teaches a crossover voltage [col. 10, line 50 to col. 11, line 5; col. 
12, lines 30-53], he does not teach expressly a cross-over lock feedback circuit to 
correct deviations of the cross-over voltage. 

Fiedler teaches the feedback circuit (36) produces a charge based on 
asymmetry of switching times at receiver outputs when the cross-over voltage is 
different from the midpoint voltage [Figs. 3a-3d; col. 4, line 5 to col. 5, line 6]. 

At the time of the invention, it would have been obvious to a person of ordinary 
skill in the art to combine the teachings of Fiedler with Haq in order to provide a cross- 
over voltage adjustment to an optimum level [Fiedler; col. 4, lines 24-39]. 
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Conclusion 

8. The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. 

(i) Haq [US 20060012402 A1] discloses differential output drivers to provide 
single-ended output voltages [Figs. 3B, 4-1, 4-2, 7A-7D; Para: 0045-0052; 0057-0062]; 
and 

(ii) Komarek et al [US 6,018,219] teach a feedback circuit [Figs. 7, 18; col. 39, 
lines 15-34; col. 40, lines 34-40; col. 9, lines 49-67; col. 12, lines 24-31]. 

9. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Ramnandan Singh whose telephone number is (571) 
272-7529. The examiner can normally be reached on M-TH (8:00-5:30). 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Fan Tsang can be reached on (571) 272-7547. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 

Ramnandan Singh 
Examiner 
Art Unit 2646 




